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TITLE 

Support system for treatment apparatuses 
DESCRIPTION 

The present invention relates to a support system for an apparatus of the 
type designed to treat substrates and/or wafers in accordance with the preamble of 
Claim 1. 

In order to produce integrated circuits or electronic and optoelectronic 
components it is required to treat substrates and/or wafers; the latter may be made 
of a single material (semiconductor or insulator) or several materials (conductor., 
semiconductor and insulator); the term "substrate" and the term "wafer" in 
practice often refer to the~S£fme thing, namely a thin element which is generally 
disc-shaped (in solar cells it is square); usually the first term is used when the 
element basically has the function of solely supporting layers or structures of 
semiconductor material, while the second term is used in all other cases. 

The forms of treatment which exist include purely thermal treatment and 
chemical/physical treatment using heat; epitaxial growth is the most common 
chemical/physical treatment. 

Generally, in order to perform the epitaxial growth of semiconductor 
materials (Si, Ge, SiGe, GaAs, A1N, GaN, SiC, etc.) on substrates, high 
temperatures are necessary if it is required that die quality of the grown material 
should be suitable for electronic applications. In the case of semiconductor 
materials such as silicon, temperatures which typically range from 1000°C to 
1200°C are used. In the case of semiconductor materials such as silicon carbide, 
even higher temperatures are required; in particular, in the case of silicon carbide, 
temperatures which typically range from 1 500°C to 1 800°C are used. The growth 
process, during which a high temperature is. maintained, generally lasts several 
tens of minutes. 

A reactor for performing epitaxial growth of silicon carbide or similar 
material therefore requires, among other things, a system which generates heat so 
as to be able to achieve tiiese temperatures inside a reaction chamber; obviously, it 
■ is desirable that the system should generate heat not only in an effective manner, 
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but also efficiently. For these reasons, in these types of reactors, hot-wail reaction 
chambers are used. 

One of the methods most suited for heating the walls of a reaction chamber 
. is that based on electromagnetic induction, which envisages an element made of 
conductor material,- an inductor and an alternating electric current (having a 
frequency typically between 2 KHz and 20 KHz); the electric cuirent is made to 
flow inside the inductor so as to generate a variable magnetic field and the 
element is positioned so that it is enveloped by the variable magnetic field; the 
electric currents induced in the element as a result of the variable magnetic field 
cause heating of the element owing to the Joule effect; such a heating element is a 
so-called susceptor and may also be used directly as a Avail of the reaction 
chamber if suitable materials are used. 

Induction heating is veiy common also in cold-wall reactors; in this case 
the element heated by means of induction is the substrate support. 

An epitaxial growth reactor also requires that the reaction chamber be 
thermally isolated from the external environment, in particular in order to limit the 
heat losses, and well sealed in order to prevent, on the one hand, the reaction 
gases from being dispersed and contaminating the external environment and, on 
the other hand, the gases of the external environment from penetrating and 
contaminating the internal reaction environment 

In apparatus for the treatment of substrates and/or wafers and, in 
particular, in epitaxial reactors it is practically indispensable to cause rotation of 
the substrate and/or wafer support; generally, this rotation is performed by means 
of a motorized apparatus which is situated outside the treatment chamber and 
which imparts a rotary movement to the support by means of suitable transmission 
means, hi particular, in the case of epitaxial reactors, the speed of rotation of the 
support is always within the interval ranging from 1 rpm to 100 rpm and is 
generally between 5 rpm and 25 rpm. 

This method of rotation functions well, but has the disadvantage that it 
requires either transmission means able to withstand the environment of the 
treatment chamber or sealing means which allow the transmission of a rotary 
movement, or both things; these requirements are even more difficult to satisfy in 
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the case of reactors for the growth of materials such as silicon carbide, owing to 

the very high temperatures. 

In order to solve this problem, in the past it was drought to use a different 

method of rotation based on the use of gas flows. 

The patent US 4,667,076 discloses an apparatus for the heat treatment of 
wafers; in this apparatus the wafer is lifted from its seat directly by gas flows, is 
kept suspended in the atmosphere of the treatment chamber directly by the gas 
flows, is made to rotate directly by the gas flows which are suitably directed and 
is heated by means of microwave irradiation. 

The patent US 4,860,687 discloses rotating support systems for epitaxial 
reactors wliich envisage a plurality (not less than three) gas flows for raising 
directly a disc-shaped susceptor (namely a movable support element for substrates 
and/or wafers) from a flat surface (of a base element); one or more gas flows are 
used directly in order to cause' rotation of the susceptor, the gas travels along 
channels (narrow and long passages which are open on one side) and therefore 
cause rotation of the susceptor as a result of the fluid-dynamic driving effect; tire 
channels are typically formed in the base element, but may also be formed in the 
susceptor. 

The patent US 5,788,777 discloses a rotating support system for epitaxial 
reactors comprising a disc-shaped support structure which is made to rotate by a 
motorized apparatus with cavities for housing four disc-shaped support elements; 
each of the support elements is kept raised by two vertical gas flows and rotates 
about its axis since the entire support structure rotates. 

The object of the present invention is generally that of providing a rotating 
support system which is different from and/or better than those already known. 

This object is achieved by the support system for a treatment apparatus 
having the characteristing features recited in independent Claim 1 . 

The idea underlying the present invention is that of using a fixed base 
element which is provided with a cylindrical seat, housing a movable disc-shaped 
support element inside the seat, and usmg one or more inclined gas flows both in 
order to lift the support element and in order to cause rotation thereof. 

Further advantageous features of the present invention are recited in die 



WO 2005/121417 



PCT/IT2004/000335 



4 

dependent claims. 

The support system according to the present invention achieves excellent 
results by means of a suitable support element and in fact the present invention 
also relates to a support element having the characteristing features referred to in 
independent Claim 22. 

The present invention relates, finally, to an epitaxial growth reactor and to 
a thermal treatment apparatus having respectively the characteristing features in 
independent Claims 20 and 21, in which the support system according to the 
present invention may be advantageously employed. 

The present invention will become clearer from the following description 
to be considered in conjunction with the accompanying drawings that are 
exemplary and therefore not limiting, in which: 

Fig. 1 shows various views of a support system according to the present 
invention; 

Fig. 2 shows a reaction chamber of an epitaxial reactor according to the 
present invention which incorporates the support system according to Fig. 1 ; 

Fig. 3 shows, viewed from below, a support element according to the 
present invention provided with depressed areas having different shapes; 

Fig. 4 shows, viewed from below, a support element according to the 
present invention provided with eight depressed areas having the same shape; 

Fig. 5 shows a schematic drawing illustrating the principle on which 
rotation of the support system according to the present invention is based; 

Fig. 6 is a schematic drawing illustrating the principle on which operation 
of the depressed areas according to the present invention is based; and 

Fig. 7 is a cross-sectional view of a detail of the support system according 
to Fig. 1, 

Fig. 1 shows, schematicalfy, an embodiment of a support system according 
to the present invention which is basically composed of a base element and a 
support element; in particular, Fig. 1 A is a top plan view of the complete system, 
Fig. IB is a top plan view of the system. without the support element and Fig. 1C 
is a cross-sectional view of the complete system. 

In Fig. 1 the. support system is denoted overall by the reference number 1, 
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to base element by ft. reference number .0 and the support element by me 

reference number 20. 

Tta base element 10 is fixed and has a flat surfaee La wbrch a eyhndnca. 
sea , ,1 is fonned; the base Cement 10 is positioned so that Us flat surfaee - 
horiz oma> (as oan be seen from me figures); the bottom of this sea. is flat* has 
!1 reel and protuberances which will be explained be,ow also wtth the a,d 

^ Rg The support element 20 has a disc-shaped form with an upper side which 
„ flat, but has four cavities 21, and wim a bottom side which is flat, but has some 
ce S ,s and protuberances which will he clarified below also with the atd ofj* 
3 Fig 4 and Fig. 7; Ibe four cavities 21 are intended for four substta.es or wafers 
L eLent 20 is housed inside me sea. 1. and is ab.e .0 ro.a.e about me axrs of 

" A pipe .4 is formed inside me base dement 10 and branches ou, into two 
„ 12 which emerge inaide the sea. 11 in a middle zone 
ud I edge of the sea. 11 (about haBway); me passages 12 axe mchned wtth 

J**, me pipe .4 is designed to be fed with gas (supphed form ou«,d the 
rotating system) so mat the two gas flows emerge flom the two pas . e U m 

m gas flows emerge* from the passages 12 are indicated schemata* by two 



arrows 



tei de the seat 11, more precisely on the bottom thereof, a peripheral 
^ channel .3 is fottned, said channel being designed * 
emitted fiom me passages .2; the channel 13 —ica.es warn a prpe 
evacuattng the gas fiom .be passages 12 outside me rearing system 

The sttuomre described above is deseed so ma, substanttally a 1 the gas 
wto h flows inside me pipe 14 also flows into the pipe 15; fids means ,ha. on), 
mall amoun, of gaa flows inside ft. gap defined between the outer ed o * 

«e between me s 1Z e of then *ame*rs is smafl 

In the embodiment shown in Frg. 1, me element 20 
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190 mm and a thickness of about 4 mm; the seat 1 1 has a diameter of about 196 
mm (6 mm greater than the diameter of the element 20) and a depth of about 4.6 
mm (0.6 mm greater than the thickness of the element 20); there are four cavities 
with a size of 2.5 inches, equivalent to about 63 mm (inches are the units of 
measurement universally used for wafers and substrates in the microelectronics 
sector). 

In the embodiment according to Fig. 1 , the support element has a weight of 
250-300 g (the additional weight of the substrates or wafers ranges from a few 
grammes to several grammes depending on the material and the diameter); using a 
support element having a bottom side which is perfectly flat and supplying the 
pipe 14 with a hydrogen flow at a rate of 10 slm (standard litres per minute), a 
speed of about 10 rpm was obtained; Fig. 1A shows the direction of rotation of the 
element 20 produced by the two gas flows emerging from the passages 12 in the 
directions indicated in Fig. IB. 

Variations to the embodiment shown in Fig. 1 may envisage, for example, 
thicknesses of the element 20 ranging between 3 mm and 5 mm, differences 
between the diameter of the seat 11 and the diameter of the element 20 ranging 
between 4 mm and 10 mm, differences between the depth of the seat 11 and the 
thickness of the element 20 ranging between 0.4 mm and 1.0 mm, angles of 
inclination of the passages 21 ranging between 35° and 45° (relative to the 
vertical); using an element 20 with a diameter of 190 mm it is possible to envisage 
alternatively a single 6-inch cavity, three 3-inch cavities, four 2.5-inch cavities or 
six 2-inch cavities. As regards the rotating gas, as an alternative to hydrogen, it is 
possible to use helium or argon; the rate of flow of the rotating gas may be chosen 
in the range of 5 slm to 20 slm or more, but avoiding excessively high flow rates 
which cause vibration of the element 20 during rotation. 

Fig. 2 shows a front view of a reaction chamber of an epitaxial reactor 
according to the present invention which incorporates the support system 
according to Fig. 1; this chamber is denoted overall by- the reference number 2; 
the base element 10 acts as a bottom wall of the chamber; the chamber also 
comprises a top wall 30, a first (left-hand) side wall 40, a second (right-hand) side 
wall 50; the chamber according to Fig. 2 is of the hot-wall type; the four walls are 
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made of graphrte coated ■ at least internal], towards the enclosed space of the 
reaction chamber • with a protective layer for example of silicon carbtde or 
tantalum carbide. 

With reference to Fig. 7, a cylindrical protuberance with a cylindrical hole 
is provided in tie centre of the sea, 11 of Are base element 10 and a cylindrical 
recess with a cylindrical pin is provided in the centre of me bottom side of the 
support element 20; the pin of the snpport element is inserted inside the hole of 
fte baa. element and the protuberance of the base element is inserted ms.de the 
recess of the snpport dement; as can he noted from the Figure, Ore length of the 
pin is greater than the depth of the reeess (about double); Oris structure is no. 
shown in any of the above figures, in particular- in Fig. 1 , so that they are easrer to 
understand. 

In the embodiment according to Fig. 7, the recess in the element 20 has a 
diameter of about 12.5 mm and a depth of about 2 mm, the pin of fire element 20 
has a diameter of about 2.5 mm and a length of about 4 nnrr; .he dimensions of Ore 
protuberance and the hole of Ore elenren. 10 differ slightly from Ore eorrespondmg 
dimensions of the element 20, in particular as regards the diameters, for example 
by 0 5 mm or 0.4 mm or even less. 

The sttuoture according .0 Fig. 7 has Ore function of guiding rotation of the 

support element 20 inside the seat 1 1 . 

The bottom aide of the support element 20 shown in Fig. 1 is provrded 
with depressed areas denoted generally by the referenoe number 22; Fig. 3 shows, 
viewed from underneath, the bottom side of a support element.20 wtfh four 
depressed arena 222, 223, 224 and 225 having different shapes, whtle Ftg. 4 
shows, viewed fiom the underneath, me bottom side of a support element 20 wtth 
eight depressed areas 221 which are all identical, in particular haying the same 
shape, and are arranged symmetrically with respect to tire axrs of the support 
element "0. For the sake of clarity, it is worth noting mat Fig. 3 ia intended to 
show various possible shapea of the depressed areas, bn. the support elements 
aecotding to the present invention generally have depressed areas with the same 

shape. . 

The depressed areas 22 have the function of improving the rotaton of the 
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support element 20 inside the seat 11; in particular, they are able to obtain a 
greater speed of rotation for the same gas flow (compared to the case where there 
are no depressed areas and therefore rotation is due solely to the inclined passages 
12). 

In the embodiment according to Fig. 1, the support element has a weight of 
250-300 g (the additional weight of the substrates or wafers ranges from a few 
grammes to several grammes depending on the material and the diameter); using a 
support element with a bottom side having depressed areas of varying shape and 
supplying the pipe 14 with a hydrogen flow at a rate of 10 slm (standard litres per 
minute), speeds ranging between 15 rpm and 30 rpm were obtained; Fig. 3 and 
Fig. 4 show the direction of rotation of the element 20 produced by the two gas 
flows emerging from the passages 12 in the directions shown in Fig. IB. 

Some embodiments of the depressed areas according to the present 
invention will be illustrated below with reference to Fig. 3 and Fig. 4. 

The area 221 is bounded by four sides; all the sides are curved; one of the 
sides corresponds to a long section of the edge of the bottom side of the support 
element; one of the sides is a short circumferential section having a centre 
coinciding substantially with the axis of the support element; the other two sides 
extend in the radial direction and reach the edge of the bottom side of die support 
element; this area is wider in the peripheral zone than in the central zone. 

hi the case of the example 221, the depressed area starts at about 40 mm 
from the centre of the support element and terminates on its edge, namely at 95 
mm from its centre. 

The area 222 is bounded by three sides; two sides are straight and one side 
is curved; the curved side corresponds to a long section of the edge of the bottom 
side of the support element; the two straight sides extend in a radial direction and 
reach the edge of the bottom side of the support element; this area is wider in the 
peripheral zone than in the central zone. 

The area 223 is bounded by four sides; three sides are straight and one side 
is curved; the curved side corresponds to a long section of the edge of the bottom 
side of the support element; two of the straight sides are parallel, extend in the 
radial direction and reach the edge of the bottom side of the support element; this 
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area has substantially the same width both in the peripheral zone and in the central 



zone. 



The area 224 is bounded by four sides; two sides are straight and two sides 
are curved; one of the curved sides corresponds to a long section of the edge of 
the bottom side of the support element; the other of the curved sides is a short 
circumferential section having its centre coinciding substantially with the axis of 
the support element; the two straight sides extend in the radial direction and reach 
the edge of the bottom side of the support element; this area is slightly wider in 
the peripheral zone than in the central zone. 

The area 225 is bounded by four sides; three sides are straight and one side 
is curved; the curved side corresponds to a long section of the edge of the bottom 
side of the support element; two of the straight sides extend in the radial direction 
and reach the edge of the bottom side of the support element: this area is wider in 
the peripheral zone than in the central zone. 

In the case of the examples 222, 223, 224 and 225, the depressed area 
starts at about 60 mm from the centre of the support element and terminates on its 
edge, namely at 95 mm from the centre thereof. 

In all the examples according to Fig. 3 and Fig. 4, the depressed areas 22 
of the support element 20 have a variable depth (the meaning of this term can be 
easily understood by considering Fig. 6); in these examples, their depth gradually 
increases, starting from zero and reaching a maximum along one edge of the said 
area; in Fig. 3 and Fig. 4 the side corresponding to the edge of the areas is shown 
as a continuous line and the sides corresponding to zero depth .are shown as 
broken lines. 

The edge of the depressed areas 22 is positioned and shaped so that the gas 
flows emerging from the passages 21 exert a thrust on the said edge. 

In all the examples according to Fig. 3 and Fig. 4, the depth of die 
depressed areas 22 diminishes or increases (depending on which way they are 
viewed) in a tangential direction with respect to the axis of the support element. 

In all the examples according to Fig. 3 and Fig. 4, the depth of the 
depressed areas 22 dhninishes or increases (depending on which way they are 
viewed) in a radial direction with respect to the axis of the support element. 
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In general, the support system according to the present invention is 
intended for apparatus of the type designed to treat substrates and/or wafers and 
comprises: 

- a fixed base element having a substantially flat surface in which a 
substantially cylindrical seat with a substantially flat bottom is formed; and 

- a movable support element having a substantially disc-shaped form, 
being housed inside the seat, being designed to rotate about the axis of the seat 
and having a substantially flat upper side with at least one cavity for a substrate or 
wafer and a substantially flat bottom side; 

one or more passages for one or more gas flows are envisaged; these 
passages emerge inside the seat in directions which are inclined and preferably 
skew with respect to the axis of the seat so as to lift and rotate the support 
element. 

The effect of the gas flows will be illustrated below with the aid of Fig. 5. 

A gas flow emerges from a passage 12 of the fixed base element 10 and 
strikes the bottom side of the movable support element 20; in this way, the gas 
flow imparts a continuous thrust to the element 20. 

This thrust has a vertical component and a horizontal component; the 
vertical component tends to lift the element 20 and the horizontal component 
tends to move the element 20; the particular configuration of the support system 
(disc housed in a cylindrical seat) and the particular orientation of the gas flow 
(inclined with respect to the axis of the seat) are such that the element 20 performs 
a rotating movement. The two components are illustrated schematically in Fig. 5 
by means of two arrows, but their length is not indicated; in fact, the ratio between 
the components depends on various factors, including the inclination of the 
passages 12 and the roughness of the surface of the bottom side of the element 20. 

As is obvious, the solution according to the present invention is extremely 
simple from a constructional point of view, but allows optimum results to be 
obtained; the simplicity of a solution is always an advantage, but this is even more . 
so in cases where this solution must be used in a complex and critical system, 
such as epitaxial reactors and RTP (Rapid Thermal Processing) apparatus. 

Under operating conditions, when the gas flows out from the passages 12, 
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a thin cylindrical chamber filled with gas is defined between the bottom side of 
the element 20 and the bottom of the seat 11; the pressure of the gas inside this 
chamber helps lift the element 20 imparting a thrust which is distributed in a fairly 
uniform manner over the whole of the bottom side of the element 20; therefore, 
under operating conditions, the element 20 rotates above a layer of gas and does 
not make contact with the bottom of the seat 11 (if the surfaces were to make 
contact with each other, small solid particles would form, these being very 
harmful in particular during epitaxial growth processes). 

Initially, when the gas starts to flow out of the passages 12, the vertical 
component of the thrust generated by the gas flows causes rapid lifting of the 
element 20, while the horizontal component of the thrust causes slow movement 
of the element 20 owing to the inertia of the element 20; in this way, the bottom 
side of the element 20 does not make contact with the bottom of the seat 11 even 
under start-up conditions. Under the thrust of the gas flows, the element 20 
^dually increases its rotational movement. This gradual acceleration eliminates 
completely the risk that the substrates or wafers may come out of the cavities of 

the support element during this step. 

In the example of embodiment according to Fig. 1, acceleration times in 

the region of 1 minute were tested. 

The minimum number of passages to be used in the support system 
according to tire present invention is one; in thrs case, however, a suitable 
structure for guiding the rotation of the support element is required, as wdl be 
clarified more clearly below. From a theoretical point of view a maximum 
• number of passages does not exist; in practice there should not be cases where 
more than eight passages are required. Therefore the passages may be one, two, 
three four, five, six, seven or eight in number. 

' The passages emerge inside the seat; preferably, said passages emerge in a 
ntiddle zone between the centre and the edge of the seat, in particular- about 
halfway. 

A constructional simple, but equally efficient example consists of case 
where the passages are only two .in number and are arranged in symmetncal 
positions with respect to the axis of the seat. . 
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The inclination of the passages is a parameter of the system which must be 
carefully chosen; the choice of this parameter depends, among other things, on the 
roughness of the surface and the shaping of the bottom side of the support 
element; the inclination may be chosen in the range of between 30° and 60° (with 
respect to the vertical); if the surface of the side is smooth it is more appropriate to 
use inclinations of between 30° and 50°, while if the side is shaped it is more 
appropriate to use inclinations of between 40° and 60°. 

Preferably, the size of the gap defined between the outer edge of the 
support element and the inner edge of the seat is small so that the gas emitted 
from the passages is prevented from flowing into said gap. 

The support system according to. the present invention has two normal 
operating conditions, namely when the support element is stationary and when the 
support element is in movement (at a substantially constant speed); there are also 
two transitory conditions, namely when the support element starts its movement 
and therefore accelerates, and when the support element finishes its movement 
and therefore decelerates. 

It is advantageous for the support element to remain substantially inside 
the seat both when it is stationary and when it is in movement; its rotation is thus 
properly guided. Preferably, the upper side of the support element remains 
substantially aligned with the surface of the base element; in this case, the stream 
of the treatment gases flows perfectly over the upper side of the substrates or 
wafers and is not substantially disturbed by the support element and by the seat; 
moreover, since the support element is not inserted far inside the Seat, it can be 
extracted more easily. 

It is advantageous to provide in the seat an annular channel; in this way, 
the gas emitted from the passages tends to collect inside the annular channel and 
does not tend to flow inside the gap defined between the outer edge of the support 
element and the inner edge of the seat. The annular channel is formed preferably 
along the periphery of the bottom of the seat so that the gas exerts its action 
mainly on the bottom side of the support element. 

From a constructional point of view it is advantageous if the various 
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passages are branches of the same pipe; in this way, a single long hole is formed 
along the length of the base element, while the passages may be formed by 

providing short holes. 

In order to ensure better guiding of the rotational movement of the support 
element, it is possible to envisage a pin.and a corresponding hole; it is possible to 
provide the pin on the support element and the hole on the base element or the pin 
on the base element and the hole on the support element. 

In order to obtain an even better guiding action, it is possible to use a more 
complex structure: a cylindrical protuberance with a cylindrical hole is provided 
in the centre of die seat of the base element, a cylindrical recess with a cylindrical 
pin is provided in the centre of the bottom side of the support element; the pin of 
the support element is inserted inside the hole of the base element and the 
protuberance of the base element is inserted inside the recess of the support 
element. 

By means of inclined gas flows it is possible to obtain a good rotation of 
the support element; in order to improve the speed of rotation it is necessary to 
use a suitable support element which is shaped on the rear side. 

The present invention also relates to such a support element shaped on the 

rear side. 

In a support element shaped in. accordance with the present invention, its 
bottom side is provided with depressed areas shaped so that the gas flows 
emerging from the passages exerts a thrust on these areas; this shaping is to be 
understood as being not only two-dimensional, but also three-dimensional. 

These depressed areas are preferably all identical and arranged 
symmetrically with respect to the axis of the support element; this facilitates the 
design and construction of the support element without adversely affecting its 
performance. 

By way of clarification, it may be said that the rear of the support element 
is shaped like a thin turbine vane; therefore, the gas flows are more effective in 
causing rotation of the support element. . 

Since the areas are depressed with respect to the surface of the support 
element, the overall dimensions of this element remain the same, as though said 
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areas were not present. 

The effect of the depressed areas is illustrated below with the aid of Fig. 6. 
, . The gas flowing out of the passages 12, after striking the bottom side of 
the element 20 ? flows between the element 10 and the element 20; when the gas 
reaches the depressed area 22 it expands and strikes its walls; the latter are shaped 
so as to convert the thrust into rotation. 

In the drawing according to Fig. 6, the gas follows the inclined profile of 
the bottom of the depressed area 22 and strikes the edge of the depressed area 22; 
in this way the gas transmits to the element 20 a continuous horizontal thrust 
which is converted into rotation of the element 20. 

The depressed areas may have varying shapes; for the sake of simplicity, 
they may be bounded by only three or four sides; each of these sides may be 
straight or curved, as shown in Fig. 3 and Fig. 4. 

The depressed areas may reach the edge of the bottom side of the support 
element; in this way, the thrust surface area is maximum. 

One side of the depressed areas may coincide with a section of the edge of 
the bottom side of the support element; in this way, the gas expands freely after 
striking the depressed area and does not hinder the further rotation of the support 
element. 

Preferably, the depressed areas have a variable depth; in this way it is 
possible to ensure an even more effective action of the gas flows on the support 
element. 

The depth of the depressed areas may be reduced or increased in the radial 
direction with respect to the axis of the support element; in this way it is possible 
to control the distribution of the pressure of the gas underneath the bottom side of 
the support element. 

The depth of the depressed areas may be reduced or increased in the 
tangential direction with respect to the axis of the support element; in this way, 
the gas follows properly the surface of the bottom side of the support element. 

It is advantageous if the depressed areas have an edge (as shown in Fig. 6) 
positioned and shaped in such a way that the gas flows emerging from the 
passages exert a thrust thereon (all the examples of embodiment shown in Fig. 3 
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and Fig. 4 have this characteristic feature); a single edge for each depressed area 
is sufficient (all the examples of embodiment shown in Fig. 3 and Fig. 4 have this ■ 

characteristic feature). 

A support element defined as above is particularly suitable for acting also 
as acceptor; in this case, it must be made of a conductor material; the material 
most commonly used for susceptors is graphite; since the support element 
according to the present invention is designed to be inserted inside a treatment 
chamber (where there are high temperatures and treatment gases), typically the 
graphite part must be provided with a protective layer of silicon carbide or 
tantalum carbide. 

Owing to the fact that transmission members are not required for rotation 
of the support element, the support system according to the present invention is 
particularly suitable for performing the loading and unloading of the whole 
support element (together with the associated substrates or wafers) into and from 
the base element. 

The system according to the present invention is particularly suitable for 
use as a support system for substrates in an epitaxial growth reactor. 

The system according to the present invention may also be used as a 
support system for wafers in a mgh-temperature thermal treatment apparatus, for 
example an RTP apparatus; however, it must be said that in these apparatus 
heating is perfonned very rapidly and very quickly and therefore often the wafers 
are heated by means of lamps and often the wafer support element has a very 
small mass; moreover, high rotational speeds are required. 
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CLAIMS 

1. Support system (1) for an apparatus of the type suitable to treat 
substrates and/or wafers, comprising: 

- a fixed base element (10) having a substantially flat surface in which a 
substantially cylindrical seat (11) with a substantially flat bottom is formed, and 

- a movable support element (20) having a substantially disc-shaped form, 
being housed inside the seat (11), being able to rotate about the axis of the seat 
(11) and having a substantially flat upper side provided with at least one cavity 
(21) for a substrate or wafer and a substantially fiat bottom side; 

characterized in that it comprises one or more passages (12) for one or 
more gas flows, in which said passages (12) emerge inside the seat (11) in 
directions which are inclined and preferably skew with respect to said axis, in 
such a way as to lift and rotate the support element (20). 

2. System according to Claim 1, wherein the support element (20) is 
designed to remain substantially inside the seat (1 1), preferably with its upper side 
substantially aligned with the surface of the base element (10) both when it is 
stationary and when it is in movement. 

3. System according to Claim 1 or 2, wherein an annular channel (13) 
for collecting the gas emitted from the passages (12), is formed in the seat (1 1). 

4. System according to Claim 1 or 2 or 3, wherein the passages (12) 
are branches of the same pipe (14). 

5. System according to one of the preceding claims, wherein the 
passages (12) are only two and are an*anged in symmetrical positions with respect 
to said axis. 

6. System according to anyone of the preceding claims, wherein a pin 
and a corresponding hole are provided for guiding the rotation of the support 
element (20). 

7. System according to Claim 6, wherein a cylindrical protuberance 
with a cylindrical hole is provided in the centre of the seat of the base element 
(10), in which a cylindrical recess with a cylindrical pin is provided in the centre 
of the bottom side of the support element (20) and in which the pin of the support 
element is inserted in the hole of the base element and the protuberance of the 
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base element is inserted in the recess of the support element. 

8. System according to one of the preceding claims, wherein the 
bottom side of the support element (20) is provided with depressed areas (22) 
shaped so that the gas flows emerging from the passages (12) exert a thrust 
thereon, said areas (22) being preferably all identical and arranged symmetrically 

with respect to said axis. 

9. System according to Claim. 8, wherein said areas (22) are bounded 

by three or four sides. 

10. System according to Claim 9, wherein said areas (22) have at least 

one straight side. 

1 1. System according to Claim 9 or 10, wherein said areas (22) have at 

least one curved side. 

12. System according to Claim 9 or 10 or 11, wherein said areas (22) 

have a variable depth. 

13. System according to Claim 12, wherein the depth of said areas (22) 
diminishes or increases in the radial direction with respect to the axis of rotation. 

14. System according to Claim 12 or 13, wherein the depfr* of said 
areas diminishes or increases in the tangential direction with respect to the axis of 
rotation. 

15. System according to one of Claims 8 to 14, wherein said areas (22) 
reach the edge of the bottom side of the support element (20). 

16- System according to Claim 15, wherein one side of said areas (22) 
coincides with a section of the edge of the bottom side of the support element 

(20). 

17. • System according to one of Claims S to 16, wherein said areas (22) 
have an edge, said edge being positioned and shaped in such a way that the gas 
flows emerging from the passages (12) exert a thrust on said edge. 

18. System according to one of the preceding claims, wherein the 
. support element (20) is able to act also as a susceptor. 

19. System according to one of the preceding claims, characterized in 
that it is suitable for loading/unloading of die support element (20) into/from the 
base element (10). 
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20. Reactor for epitaxial growth of semiconductor materials on 
substrates, characterized in that it comprises a support system for substrates 
according to anyone of Claims 1 to 19. 

21. Apparatus for high-temperature thermal treatment of wafers, 
characterized in that it comprises a support system for wafers according to anyone 
of Claims 1 to 19. 

22. Support element (20) for an apparatus of the type designed to t eat 
substrates and/wafers, having a substantially disc-shaped form with a substantially 
flat upper side provided with at least one cavity (21) for a substrate or wafer and 
with a substantially flat bottom side, characterized in that the bottom side is 
provided with depressed areas (22) shaped to receive the thrust of gas flows. 

23. Element according to Claim 22, wherein said areas (22) are 
bounded by three or four sides. 

24. Element according to Claim 23 , wherein said areas (22) have at 
least one straight side. 

25. Element according to Claim 22 or 23 , wherein said areas (22) have 
at least one curved side. 

26. Element according to Claim 22 or 23 or 24, wherein said areas (22) 
have a variable depth. 

27. Element according to Claim 26, wherein the depth of said areas 
(22) diminishes or increases in the radial direction with respect to its axis. 

28. Element according to Claim 27 or 28, wherein the depth of said 
areas (22) diminishes or increases in the tangential direction with respect to its 
axis. 

29. Element according to one of Claims 22 to 28, wherein said areas 
(22) reach the edge of its bottom side. 

30. Element according to Claim 29, wherein one side of said areas (22) 
coincides with a section of the edge of its bottom side. 

31. Element according to one of Claims 22 to 30, wherein said areas 
(22) have an edge, said edge being positioned and shaped to receive the thrust of 
gas flows. 

32. Element according to one of Claims 22 to 31, characterized in that 
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it is able to act also as a susceptor. 
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